Résumé. 2014 On étudie théoriquement les propriétés statiques de 
.
Interacting polymer systems are more complex, since the single polymer configuration is influenced by the interaction and, vice versa, the single polymer configuration modifies the interaction between two polymers. In polyelectrolyte systems [2] [3] [4] , interaction effects due to the presence of charges have been found to be very pronounced and lead to a qualitatively different behavior as compared to neutral polymers. The electrostatic interaction influences the spatial arrangement of the polymers with respect to one another and the internal configuration of single polymers [2, 5] . With respect to the interpretation of scattering experiments, it is important to know how these effects are coupled. To describe the observed structure, scaling concepts have been applied [6] [7] [8] . A concept using direct correlation functions between polymer segments has been suggested in references [9, 10] . This description will be obtained here as a first approximation to the more general theory.
It was pointed out by Jannink [2] [9, 10] . Our main aim is to elucidate the relation between intra-and intermolecular correlations and to derive a method, which may be able to handle the problem of the structure of interacting polymers on a microscopic level.
Partial scattering intensities.
Scattering experiments serve as a powerful tool to investigate the structure of complex fluids, but the interpretation of these experiments in terms of interactions among the constituents is not straight-forward and needs some underlying theoretical concepts. Scattering from a multicomponent system is often described in terms of partial scattering intensities [2, 11] . Let us consider a system having S components, which will be specified by Greek (4), (5), (9) (N (N -1 ) ) . Therefore, we conclude that equation (12) is well-defined, and it is possible to take its Fourier transform for q # 0 :
We want to point out that other approaches may be more suitable to study the single chain conformation [12] , and it is not our intention to solve equation (12 we proceed now to the more general case. Let h(a,i,n)({3,j,m) (or C(a,i,n)(,j,m) (10), and which is related to the partial scattering intensity by equation (9), can be expressed as
Equations (35) [9, 10] , cannot be obtained by this treatment. In a subsequent paper [13] we investigate the results of this simplified theory using a more realistic form factor and assuming a polyion charge obtained from Manning's condensation theory. 4 . Conclusions.
In this paper an attempt has been made to describe intra-and intermolecular correlations within the same approach. Introducing some approximations in this scheme leads to a tractable description of polymer scattering. One of the issues is to clarify the meaning of the structure functions and direct correlation functions which appear in the kind of description adopted in references [9, 10, 13] . In addition equations (29) [2] . This kind of factorization may only be justified in the very dilute case, when interparticle distances are very much larger than the polymer size, so that on the length scale, where many particle correlations are investigated, the single polymer looks essentially point-like.
The main aspect of this work is to present a scheme, which treats all correlations on the same level. Some results which can be obtained by the use of direct correlation functions will be investigated in the particular case of charged polymers in a subsequent paper [13] . In a polyelectrolyte system interactions are strong, and some approximations might be better justified for polymers having a weaker kind of interaction. For a neutral polymer melt a similar investigation, which introduces direct correlation functions in a different way, has been carried out by Curro and Schweizer [16] . The treatment of a polyelectrolyte system, which, with respect to interaction effects is quite extreme, is essentially motivated by the strong experimental interest conceming these systems. Going beyond the approximations, which allow for a relatively simple treatment of highly complex systems, requires in particular a better knowledge of the correlations within one polymer in the presence of other polymers.
